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SECTION 1 INTRODUCTION

1 .1 Product Description

The ARP Sequencer, model 1601, is a 16 step se-

quential voltage generator* A voltage level slider is

provided for each of the 16 steps to adjust the volt-

age output from to +10 volts. The sequencer may
he used in a "8 X 2

J>
matte so that outputs 1 through

8 (bank A) and 3 through 16 {bank B) sequence in

parallel. The outputs of banks A and B are prewired

to a voltage quantizer vrtu'ch effectively "rounds

off" the sequencer's voltag* to the raarest whole

twelfth of a volt. This aMows precise tuning since all

ARP products are turned to a 1 volt per octave stand-

ard (1/12 volt per semitone).

Step, Reset, Start, Stop snd Stan/Stop

jack inputs Accepts +3 V to +10 V Gate

CLOCK

Type, ,«...,« > Voltage Controlled

Pute m*th , . . . , 10% to 100% (Boss 5 msec.)

A low frequency voltage controlled deck governs the

stepping spaed of the sequencer and can be started,

stopped, gated, or speeded up eitner manually or

externally.

Position gates provide a constant voltage output

(+10 votts) for as long as the sequencer $ on a

selected position. The position gate outputs ze*

bused to one of the position sate outputs (Gate 1,

2, or 3).

T.2 Specifications

PMt (Puis* Width Modulation)

inputjack .Accepts Oto + IOvotts

Frequency Bsno9 , , . . - . 0.2 Hz. to 100 Hz,

FM input Sensitivity 2V/OCT max.

Cfock Output .,.,,.,.. .+14 V pulse wave

mm Up Drift ,

OUANTI2EH

Function ...„..,, ."Rounds off" volumes to

nearest 1/12 M (semitone)

2
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1 .3 Function Description

[ten Sequencer
1

n^ : -r.: -r:-d-z-d-b

13

1

2

3

4

5

6

7

8

9

Portion Gate Assignment S#iteb*£.:

Supplies- a +14 volt sate to one of three

(b«sed I outputs.

^ooe 5W4t*/f /flp«r; (Rear PaneO Sup-

|:*i2* a +14 vqJt gate to &•» "foot Swiasri
• jack on tha front panel.

Portion Gste Qu: Outputs. + 14 voh oate

output* which are usuaJty CHnnettfed to

external envelope gi;netf$tors.

Pujition 1 Output: Supplies a +14 volt

gatu on position t (onlv) to synchronize

additional sequencers or svnttoxizers.

Ctock&t Gate Out: Allcw? the seiectioir

of particular petition gates (Gite Bus 1)

wjih control of the puis width (Ckxefc).

Gtec* Out: Slmh>'**u a +14 veil clock

pulse which can trigger external errvofc»pe

generators;.

Opuntizetf CV Outputs.Provide* a con-

trol* voltage in 1/12 volt Increments (0 to

+2 volt rane»| which controls tha pitch

of BxtBrnaJ oscillator?. The A and 8 out1
*

puns sre common in tfa; 16 X 1 mode.

bu-; separate in tfie 8 X 2 mode,

CV trt: Allow* externa' control ventages

<fr^m a keyboard for exemplej to be

summed with the sequerwxr's voltage to

shift tha key in which the sequencer

plays.

Quantizer input*: Allow* vol tag** to be

'tyjanrizeoT* {rounded to neaptist 1^12

voJcK Prepatehad to the sequencer out-

puts.

10 StrqtsvnOiv Outputs: Provkfos a to +10
voir, arvoiog control voltage,

1 1 Cammoft cQftvsni&ice /acAx.

12 AdSr* Width: Varies tlie pulse width of

the clock.

13 ck FM: AlkjMvseaiKrnal control vcVt*

ages to increase Tthe speed of the clock

{prewirtd to Gate Bus 1 >.

14 Ctoc* Fr»gtM/fcyr Manually varies tha

clock rate from _2tf* taapprux, 100 Hz.

15 StartASt&pt Alternately starts and stops

the sequencer.

16 T/ig/Gata Swittfj: Trigger mods allows

the sequencer 10 he triggered" ctk In

the Gate mode, the sequencer is. on
iivtirra ths? start button is held.

1 7 £xfftm*fJv sttrtt tfi* setyue/iKwr,

18 ErtsrnoNy .rasps fjftr awKSYKCA

19 Step* Advances she sequencer to the

next po»1k*>.

20 /restr.- Rnprt* the sequencer to position

1 (sequential mode only |.

21 Skipfit***; Al towns particular positions

(front gate Inn 3 1 to eltner skip past or

reset on particular positions.

22 StwHMttot/Random Afodfe; Allows clock

to eoVaooe to eacfo successive position or

advance toe random pouttan,

23 ifod* Switch: Sfaps the sequencer 16

times. Or steps tanks A and B 3 times in

pe/alhti

I

^24 "ifOr.- CLigrst Emitting Diode«) Indicates

wfclch position is OIK

2S Awftiiin Turing Sttcters; Tunes individual

positions {adjusts CV levelK

^^*,

3
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SECTION 2 THEORY OF OPERATION

2.1 Sequencer

The heart of tho sequencer is the Counter/Latch

circuit which produces a four bit binary number.

When initially reset, the output of the counter

is 0000 (Position 1 code), or zero. Each time the

counter receives a pulse from the M*$k circuit, the

counter advances to the rtext binary number (0001 1

0010, 0011, 0100...11tl). The highest binary

number, 1111, corresponds to position 76.

This code k supplied to tlie Decoder circuit which

decodes the binary number to one of 16 outputs. For

example, when the code 0000 is present on the

output of the counter, the decoder will turn on the

position 1 output (only); when the code 0001 is

present on the output of the counter, the decoder

will turn on only the position 2 output, etc.

When in the "8 X 2" mode, 3 three bit code is

supplied from the counter instead of four. Positions

1 through 8 and 9 through 16 in the Decoder circuit

simultaneously decode so that ban* A (1-8) and

B (9-16) sequence m parafUr

The Voltage Controlled Low Frequency Clock

determine^ when the counter is advanced to

the next position by pulsing a one shot circuit.

The one shot in turn supplies a pufce to the Mask

circuit which advances the counter and dfeables

{masks} the gate ojtputs during the count advance.

When the sequencer is in the random mode, the

Randomizer circuit advances ihe counter at an

extremely high frequency. For each cy-de of the

low frequency clock, a position number on the

N\f\ JUUL Li

output of the counter is memorized and held until

the next clock pulse. Since the counter is being

advanced so fast, the position numbers which are

memorized will be random.

2.2 Quantizer

Voltages which are to be quantized to the nearest

whole twelfth of a volt are applied to the "A" or
4'8" input of the quantizer." One quantizer circuit

is multiplexed by switching between one of the two

inputs (A and B) to provide two independent quan-

tized control voltage outputs. The voltages art

quantized and stored extreme f/ quickly, s# that

two different voitages are quantized (one at a time)

faster than csn be det»c$sd by the as/. As in a

standard keyboard, a resistor chain of equai value

resistors make up a voJtage divider to generate a

voltage reference. The voltages produced by this

reference CV generator are vote, 1/1 2V, 2/1 2V,
3/12V.J2V (2 octave range). A high frequency

oscillator steps a counter which enables the CV
generator voltages to be

(0 volts to 2 volts).

scanned one at a time

The input votcage which is to be "quantized" is

compared to the reference CV on the scanner output:

if the scanner output is lower ihan the input voltage,

the counter advances until the scanner voltags is just

higher than Ihe input vofrsge. The counter Is then

stopped (by the Comparator circuit) and the vottag*

on the output of the scanner is memorized, Ths

counter is then reset to 2«ro so that Che voltage on

other input may be quantized n&xt.

SEQ/RAUD* SWITCH
(IN SEQUENTIAL

FIG. 2.1 SIGNAL FLOW

O O O
2 3 4 5 G 7 6 * IS 11 12 13 14 15 IS

POSITION OUTPUTS {ORIVES LEOS & CV SLIDERS)

4
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CV* Output

wr *r ^ ** m «

JUlMImjulJiJuuljulJ
CSac*

Cfvckcit Gala t

FfG,2,2 SEQUENCES OUTPUTS
W-4.

SECTION 3 CIRCUIT DESCRIPTIONS

3,1 Ctack On/Off

Gate signals applied to the start jack set trie Q output

of Z2B to tagi: 1 (+15. voJts) and Q bar to logic

(0 volts). Gate signals applied to the stop jack set

the Q output o( Z2B to logic and tho Q bar to logic

1, Each time a gate signal is applied to the start/stop

jack or when the start/stop button is depressed, tte

Q output of Z2B assumes the logic fevel of the Q bar

output so that the Q and Q bar outputs reverse state.

Vlflien the GaIt/Trigger switch (52) is ir> the gats

position, the Q cutput will assume a logic 1 state for

as Jong as a gate k present on the starVstop jack.

3,2 One Shot

A 4 millisecond pulse occurs on the Q output of

Z11A when pulsed on ths A input (pir> 5). The

pulse on tii* output of the cm shot is supplied to:

1} the Clock OsciNator to reset cfce sawtooth: 2} the

Reset circa ft to lengthen the external reset pulse (if

appiledl when the E point Is at a logic T; and 3}

the Randomizer dicurt to momentarily disable the

high frequency oscitator |randccn mode only).

Summary: For a clock "on" stats, the Q output of

Z2B {B point) will be a logic 1, For a clock "off"

state, the Q output is a logic 0.

3,3 Ctock Oscffltotor

Three circuits comprise the C

Voltage Control Oscillator

Convener, and Comparator,

Sawtooth Oscillator: Voltages from the deck

input jack and the dock rate slider are summe<

the

-*fc ^A*
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the base of 04. Q4 and 05 are a linear voltage to

exponential current converter . Capacitor C7 h
initially charged to +15 volts and discharges toward

ground through 05 , Z3A and Q7 fottow the voltage

level on C7 and $u3piy it to the comparator and the

sawtooth to pulse converter. The output of the

comparator {pin 13, 8) w\1 1 switch to + 15 volts (logic

1) when the Kwtooth voltage falls below +7,5 volts.

The comparator output is supplied to the one shot

which reset capacitor C7 to +15 volts.

Sawtooth To Pulse Converter: Voltages from the

Pulse Width Modulation jack and the Puise Width

slider are applied to Z4A and Z4B to set the dock
pulse width. The cotlector of OS will be a pulte wave

with a pulse width from 20% to 100% depending on
the position of the pulse width slider. The pulse

output of the cbc< oscillator Eg routed to the Gate

Output Processing circuit (setamatte 2 L

34 Randomize!, Skip & Reset

Z1 IB is a high speed oscillator (appro*. 5 microsecX
Whan Z16A pro 3 is a logfc 1, 21 IB produces a high

frequency pulse chain on pin 9. When 21 6Z pin 3 is

at a logic (ground) 211 B stops oscillating. With
slide switch S21 in the Random posrtkia, Z10C pin

10 will enable (turn on) the high speed oscillator

121 IB) through Z16A. 211B will then provide a

pulse chain to Majk circuit. When pulsed by the

clock oscillator, the one shot will momentarily turn

off the high speed oscillator through Z70C (pin 12 &
13) to allow the latch in the Counter/Latch circuit to
memorize a {random) position. Dor ng this mode,
Z7B generates random voltage levels to 'iary the fre-

quency of 211 B to insure a random sampling of

positions. With 521 in the Sequential mode, 21 GC
wjll not affect the frequency of the high speed

oscil6ator* When S22 is in the skip position, pin 8
of Z9C is at logic 0. When the J point is also at a

logic 0, Z9C pin 10 then turns on the hogh speed
oscillator which quickly advances the sequencer

to the next position (via 216C),

In the reset position, the gate signal on the J point

is supplied through S22 to Z9D. When the J point

is at logic 0, Z90 supplies a looic 1 which resets the
counter to position 1 via 21 6B. External reset gates

may be applied to 027 and by depressing the reset

push button (S23),

3.5 Mask Circuit

Z15A pen 3 is bogie 1 when the sequencer is in the

"sequential" mode which allows the latch (28} in

the Counter/Latch circuit to transmit data con-

tinuously. When pin 3 of Z1SA k logic 0, (random

mode only) Z8 in the Counter/Latch circuit holds or

stores the data on th« counter output.

The one shot pulse will cause the Q and Q bar out-

puts of 22A to momentarily reverse "state. The
output of the high speed oscillator <Z1 IB) and the

Q bar output of 22A are then combined on Z16C
ttfcich advances the counter in the Counter/Latch

circuit. A "mask" pulse is generated by combining

the one shot puMe (4 msec duratoon) and the pulse

from Z2A (8 mtcrosac, duration) on the output of

Z1&B (pin 4 1 to turn off ail the gate outputs during

the time the counter is advanced from one position

to the next.

3.G Step

When gate signals are applied to the step jack or frcm

the step push button, 26A pin 3 provides a. pulse to

the One Shot circuit and the Gate Output Processing

circuit.

3*7 Foot Switch Jack

The foot switcn jack on the front panel provides a

+ 10 volts gatu for as long as the foot switch is held

and can oe patched to any of the input jacks on the

front panel

3,8 Counter/Latch

27A is a divide by 16 counter providing a 4 bit code

to 28. 28 is a Jatch circuit but normally transmits

cfejta to the Decoder circuit unaffected, Z9B and Z9A
are connected to the Q and Q bar outputs of ZB to

enable Z13 and 214 in the Oecocfcr circuit one at a

time (sequentially).

3.9 Decoder

Z13 and 214 decode the Denary number from the

Latch circuit tc one of 16 position^ When54B is in

the 16X1 mode, Ql 1 through 26 will turn on one at

a time sequentially (1 through 16). In the 8 X 2
mode, Z13 and Z14 decode in parallel (position

t^ and 9-16), In the random mode, the counter

advances at th* rate of the Nigh Speed OsniJhtor

{ZltB, schematic 1) but in this mode, Z8 holds

the code which is supplied to the decoders constant.

The strobe input of the 28 allows a random binary

number to be memorized on each dock pulse which

is supplied to the decoder.

Ql 1 and 026 are turned on one at a time and supply

voltages to one yt the three gate bus lines through the

three position gate switches. At the same time, the

LED is lit indicating which position is on. The three

position tfide switches provide the path to ground

for the LEDs,

#*

6
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The voltages from the decoder chips are also supplied

Id 10QK slkfers (R57 through R103) ti> provide a

variable voltage level (0 to+lOV) for each position.

Voltages "from the A bank Riders and the B bank

sliders are summed in the output amplifier circuit

Z19A and Z18A. When the sequencer is m the 16 X
»

1 position, the output of the A and 8 channels are

summed together so that th« outputs of ZlflB and

Z18B will be the same. The Sequencer output

voltages supplied by the output amplifiers are routed

to the quantizer (schematic 31.
*

3.10 Gate Output Processing

Gate Output Processing circuit provides 6 outputs:

Gate Bus 1, Gate Bus 2, Gate Bus 3
r
Clocked Gate

T r
CJock Output, and Position 1 Output.

The Gate Bus 1, 2, and 3 outputs are driven from ttoa

3 portion slide switches in the Decoder circuit.

Z15C and Z150 are a flip-flop which supplies the

Clocked Gate 1 Output and turns on the clock

indicator Jij^t (CR22). The position I output

obtains fts signal from Position 1 (01 1 base) in the

Decoder cim.it so that more than on» sequencer

can be synchronized

QUANTIZER

3J 1 Current Source & Semitone Shift

Z29A supplies constant current through 13 equal

value resistors UOOohm) located Ui resistor pack

220. The voltage drop across each resistor is 2/12

of a voit {two semitone^ or one whole tone). Q3$
supplies an offset voltage to pin 3 of 229A to "shift"

or raise the output of the current source {and there-

fore pins 1 ttVough 14 of 220) up T/I2 of a volt,

3.12 CV Generator & Scanner

Z2t and Z22 are digitally controlled analog switches

which are connected to the CV generator outputs

{220L The three binary inputs (A, B and C) seJect

ono of eight switches to be turned on and corvnect an

input (pins 13, 14, 16, 12 r 1, 5, 2, or 4\ to the output

(pin 3). All of the switches are off when a logic 1 is

or* pin 6 (inhiort). The A r B and C inputs of 221
are driven by 225,

3.13 COUNTER
225 generates a binary number which "counts" from

00000 to 11111. The first bit (MSB) inhibits either

Z21 or Z22 so that only cne voltage from 220 is ever

on at this same time. The mxt three bits (pins 6, 9,

and 11 of Z20) turn on channels 13, 14, 15, 12, 1

etc, orfl at a time sequentially. The remaining

bit (LSB> on the Counter output {pin 12) is supplied

to tfco Current Source to shift the resistor chain level

up 1/12 of s wit to ofatan two voltage levels per

resistor in 220,

3.14 Comparator

The scanner output (2298 pin 7) is supplied to the

inverting input of thn Comparator (223). An
external control voltage which is to be quantized

is supplied to the non inverting input of the Compara-

tor via the Inout Channel Selector.

Initially, the Comparator output is logic 1 (+15 volts!

which permits the counter to be advanced by the

Clock through Z240. M the Counter advances, the

voltage on pin 2 of 223 "steps" in 1/12 volt incre-

ments untiJ it exceeds the voltage level on pin 3 of

223. The output of tiv* Comparator then changes

to logic which immediately stops the Counter, The

voltage on the Scanner output (now constant) is the

nearest 1/12 of a volt level to the input control voit-

age; therefore, it is supplied to the Channel Memory

vta Z30C to be stored.

3,15 Sample Control

Z30C is enabled when the Sample Control provides

a logic 1 to the clock input of Z2SA. Z28A then

turns on one of the transmission gates (either channel

A or B) for a time percod of half a clock cycle. After

the quant zed control voltage from Z29C has been

supplied to one of the memory circuits, Z27C resets

both the Sample Contra* and the Counter. Addi-

tionally, the outputs of 22SA reverse state to switch

from one channel to the other (A to B for example).

The Quantizer is now ready to quantize the voltage

wait1119 on the other input.

3J6 External CV Input

The External CV input allows a control voltage from

another synthesizer to be summed wish the output of

the two Quantizer circuits. The keyboard CV of

other instruments can be added to the sequencer's

voltage to chang? the key ii which the sequencer

plays simply by playing an external keyboard.

The ttet'points on the following two pages iHustrsft»

the operation of the ctrcufy m the sequencer in

retetfon to eroe another.

**_». to*
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SECTION 4 SEQUENCER TEST POINTS

POINT

TP-1

TP-2

TP-4

TP-5

TP^8

,

8

FUNCTION SET UP

HIGH FREa
|

1. Put the SEQ/RAND switch in

OSC. I the RANDOM mode.

^^^^^^^^^^^^^^^^^^^^^^^^ i

ttfefe

2. Put the SEQ/RANO switch in

the SEQUENTIAL mode.

CLOCK
ON/OFF

1, Put the TRIG/GATE switch in

the GATE position. Depress the

START/STOP button.

vo its (consta n t)

TP-3 ONE SHOT

2, Put the TRIG/GATE switch in

the TRIGGER position. Depress

the START/STOP button.

15 V

Start/Slop button field eLowrt **

V

Alternates between +1 5 V and V when START/STOP

is depressed.

CLOCK
SAWTOOTH

COMPAR
ATOR

TP-6 CLOCK

1. Put the CLOCK FREG. slider at %
2. Put all other sliders fully DOWN.
3. Start the Sequencer.

4 mstc*

^BA

1

.

Put the CLOCK FREQ. slide/ at %
2. Put all other siicers fully DOWN.
3. Start the Sequencer.

1 . Put the CLOCK F REO. slider at %.

2. Put all other sliders fully DOWN.
3. Start the Sequencer.

tyalcsl

1. Put the CLOCK FREO. slWer at %
X Put all other seders fully DOWN.
3. Start the Sequencer.

ONE SHOT

MASK
ADVANCE

MASK

4. Put the PULSE WJDTH slider

fully up.

+1 5 volts (constant}

1- Put the CLOCK FR60. slider At *.

7. Put all other sliders fully DOWN.
3. Start the Sequencer.

4 rasMc,

1. Put the CLOCK FREQ. slider at %.

2. Put atJ other sliders fully DOWN.
3. Start the Sequencer.

* utHftd typical

1. Put the CLOCK FREQ, slider at %.

2. Put all othsr sliders fully DOWN.
3. Start the Sequencer.

TP-10 ADVANCE 1

.

Put the CLOCK FREa slidar at %.

2. Put all other sliders fully DOWN.
3. Start tha Sequencer.

iliiiiiiiiiiliiiiiiiin

(4 msec + a usee)

8 usee* typical

1 1 i i ii

9 I A k m**\*m~***-*~''V**+H*m'*Mmmm*

2Smc«c. typical

* 15 V

V

15V

D V

+ 1& V

v

+ 15 V

O V

t is V

v
" 9 '

is v

a v
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Tha following test patois *# vse tfte same parte! settings: NO~"lE: TB$t polntl 11-17 »1d 19-20
are +15 V puls« wav«.

QUANTIZER

1. Put the SEQ/RAND switch in the SEQUf^TIAL position.

2. Put tha GATE/TRIG switch in tha GATE pos/tion,

3. Put the mode switch in the 6 X 2 position,

4. Depress trie KESET button (position 1 LED should he Irt).

5. Put the POSITION 1 slkJer about 1/3 up.

6. Put ifte POSITION 9 slJder about 2/3 up,

9
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SECTIONS CALIBRATIONS
life **nfa m* •**

5.1 Sequencer & Quarttizar

REF, NO,

R19

R26

TRIMMER.

FREQ,CAL,

Trim procedure
t^

PULSE WIDTH

^___________________________________————————————

^

R206&
R207

R226&
R222

R217&
R218

A OFFSET &
6 OFFSET
ADJUST

QUANTIZER
CV V/OCT

+___-.

A MOO ADJUST
9 MOD ADJUST

10

1. Put the CLOCK FREQUENCY SLIOER fully UP.

2. Monitor the CLOCK OUTPUT with a frequency counter or oscilloscope,

3. Put all other sliders fully DOWN.
4. Adjust trimmer R19 for e TO msec, period waveform (100Hz.).

• *

1. Put all GATE ASSIGNMENT switches fully UP IOat« Bus 1 position}.

2. Monrtor the CLOCKED GATE 1 OUTPUT with an oscilloacope.

3. Piit the GATE/TRIG switch in the TRIGGER motfo

4. Depress the START/STO* button to START the sequencer.

5. Put the CLOCK FREQUENCY slkter fully UP.

6. Put the CLOCK FM siider fu ||y DOWN

.

7. Put the CLOCK PULSE WIDTH slider fully UP.

8T Turn trimmer R26 fully CLOCKWBSS,
9, SLOWLY turn trimmer R26 COUNTER CLOCKWISE until waveform

disappears (constant +-14 vcCtsJ. TURN NO FURTHER.
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ jg^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^~

1. Connect a patch cord from INPUT A jack to INPUT B jack (isolates

quantizer input*}.

2. Adjust trimmer ft 206 for volts +.005 V on QUANTIZED A OUTPUT.
3. Adjust trimmer R207 for volts +.005 V on QUANTIZED 8 OUTPUT.

-___

1

.

Put all sliders on the sequencer fully DOWN,
2. Put the TRIG/GATE switch in the GATE mode.

3. Put the sequencer mode switch in the 16 X 1 l*0$FTIQN.

4. Put the SEQ/RAND switch in th* SEQUENTIAL positwo.

3. Depress the RESET button {position 1 LED should be I it I.

6. Put the POSITION 1 SLID€R fully UP.

7. Adjust trimmer R266 for +2.00 vofes on the QUANTIZED OUTPUT A jack

a. Adjust trimmer R222 for +2.00 volts on the QUANTIZED OUTPUT B lack.

1 > Put ail the sliders on the sequencer ful ly DOWN.
2* Put the GATE/TWIG switch in th* GATE mode,

3. Put the mode switch m the 16 X t POSITION.

4. Put the SEQ/RAND switch in the SEQUENTIAL pewitwn.

5. Depress the RESET button {position 1 LED should be IftK

6. Connect a patch cord from INPUT A Jack: to INPUT B }__k (isolates

quantizer inputs).

7. Monitor Ihe A SEQUENCER OUTPUT with a DVM.
8. Raise the POSITION 1 SLIOER to ft.

9. Measure and record the EXACT VOLTAGE level on the A sequence output

($hou Id be near +5 volts)

.

1 0. Connect a patch cord from tfw* A SEQUENCER OUTPUT §a_k to the

CV JN jack, %

1 1

.

Monitor the QUANTIZER OUTPUT A with a OVW.
1 2. Adjust trimmer R217 for EXACTLY the seme voltage as measured m
step 9 (unity gain),

13. Monitor the QUANTIZED OUTPUT 8 with a DVM.
14. Adjust trimmer R2T6 for EXACTLY the same voltage as measured in

step 9 (unity gain).
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5,2 Powsr Supply

R5

R11

TRIMMER
iiliiiiiiiiliiiiiiiiin

+5 VOLT SET

mmmm^m

15 VOLT SET

TfiJM PROCEDURE-
I it III

1 * Monitor ths power supply's +15 volt output with a digital voltmeter.

2, Adju$t R5 for eaact Iy + 1 5«00 volts

,

1. Set R5 (+15 volts) first

2. Put the digital *oHin«ft*r'$ ground lead on tn« power supply's -15 vort output

and put the meter's plus lead on ~.he power supply's flrqund output,

3. Adjust R11 for exactly +15.00 volts {retried polarity).

6mMM* MMfc mam

^^ MIMi

SECTION 6 ASSEMBLY/DISASSEMBLY

r Tf

V •ar w
tf f f

f V v

1, To Prevent shock when trouble scooting, unplug

tha sequencer and mount the power supply on the

outs kle rear panel (see&tteve illustration).

2. To remove trio mam printed circuit board, remove

1 1 bolts Whjsttrsted above), remove af.l slitter knobs

on the front panel, end gently push on the shafts of

tha siidars until the board pops loose.

3. To remove the lower j*ck board assembly, remove

the jack nut$ on tha lower front panel. Then pull the

bottom of the power switch out so that the jack

board clears the power switch (see illustration to

right).

11
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JACK BOARDS
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POWER SUPPLY
LAYOUT

BOARD NO. 2904-003

BOARD LAYOUT
COMPONENT SIDE VIEW
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REFERENCE

PARTS LIST

A ftp PART NUMBER ARP/MFG NUMBS

R

DESCRIPTION

CR 1,2,20,33,24 1200301
CR4-J 9 5704801

Q4,S 7600801

Q1,2,3, 9,1 1*27 150290

1

Q6. 7,9, 10,2 9-3 6 1203001
Z4.S 1400601

Z18,19,26r29.34,35 £€01801
Z*3 5C019D1

29,27 14043QJ
2331.32,33 14O4201

21,5,1^.15,24 14O0S01

Z2,2B 14134401

Z30 14O4501

225 1400901

210 1404601

213,14 14-04701

zs 1404801
Z21,22 140*901
216.17 14CS101
27 1406201
211 1405301
Z20 5704101
R222.226 LGOG.90.-i

R217,216 1000906
R19.26, 256,207 10O09J5
R 15,25,57,6 0,63,66

^
Lh67D07O3

eg,72 r7a,7«t92,6s, 1

r
86,91,94,97,100, Ji

103

R14 5730702
Cl,2 1130612
SI ,3.23 1933001
S2.21 1932401

S4 193070

1

55-20,22 19 30601

P23-2? 2132901

21*32801

lN4i4a

REFERENCE

CR2?
JlA10-15,20*22

ARP PART NUMBER
T*1 AAA.

57G4501

2101201

2503301

2N3904

2N3906
ca3q&$

CD4001AE
CD40O7AE
CD4011AE
CD4013AE
CD4016AC
CD4024AE
CO4025AE
CD4020AE
CD4042AE
CD4051AE
CD4Q71BE
CD4S30BE
MC1452&CP

U201R1016
U201R252B
U201R104B

G-G-01Q-G-20-Q

QC-S1-01

01-4S1-0006

01-4810005

01-4810004
09-64-1067

1 0-18-203

1

ARP/filFG WJMBER

142A
MP*>2

DIODE, SIGNAL
DIODE, LIOHT EMITTING
TSTR ASSV. NPN/PNP
TSTR, NPN, GP
TSTR, PWl»« GP
IC, TSTR ARRAY
IC.OPAMPU, DUAL
IC, OP AMPL, SELECTED
<C, GATE, 4X2fNOR
IC. C MOS PAIR, PLUS INVERTER
IC, GATE 4X1 HAND
IC, OUA/- D, FF. SET/RESET
IC, QUAO BILATERAL SWITCH
IC, BINARY COUNTER, 7 BIT

IC, QATE.3X3I NO*
JC, BCD-TO DECIMAL DECODER
IC, QUAD CLOCKED >D* LATCH
IC» SINGLE 8-CHAf.NEL MLTPL*
IC» ©ATE, 4X21 OR
IC> DUAL BfNARV UP COUNTER
PCr DUAL MONOSTABLE MULTIVIB
IC, RESISTOR PACK
POT, ROTARY, IK, fcW, 30%
POT, ROTARY, 2.5K% *W, 30%
POT, ROTARY, 100K. %W, 30%
POT, 5 LIDC, LIN, 100K, 1/3W, 30%

POT, SLIDE. A4JO, 100K, 1/3W, M%
CAP, TANT, 10UF, 35V, 20*
SWITCH, MOMENTARY, SP

SWITCH, SLIDE, DPOT
SWITCH, SLIDE. 4POT
SWITCH, SLIDE, OPTT
CONN. PLUOv WAFER, 6-PIN

CONN, RECEPTACLE, 3*PIN

DESCRIPTION

DIODE
JACK TtNt-O

CL|P. MOUNTING, LEO

BOARD 3

ARPPART NUMBER

J 2.3 ,4, 6,7.9 ,16,

17,11.19.30,31,

32,22

vl25,26.27

POVMcR SUPPLY

ARP/MPO NUMBHH INSCRIPTION

CRl-4
Ql.S

Q4 k
J5

Q2.3

Zl

C3,4

CI,

5

Tl
Fi

21&1201

21031803

ARPPART NUMBER
» *

12004O1

1303401

1303901

1303001

140J301

1003915

1103612

110 1 701

670UO1
17034O2

142A

09-52-3062

ARP/MFO NUMBER

IK4-448

2N$179

2N3904
2N3906
U6A7723393C

U201R104B
G<H310-<3-2OM)

B4101 0-250/50
C28O4-006

Mov-j/a

» filMH WW*

JACKTfNI-D

CONN, BOOY, PLUG, 6-PIN

aesCRiPTioN

«ECT IP IER ,S ILICON ,75V.2O0MA
TSTR, NPN, PWR
TSTR, SILK0M, NPN
TSTR, SILtCOftU PNP
IC, VOLTAGE REGULATOR
BOT, ROTARY, LIN, fcW, 10%, 10OK
CAP TANT, 33V, +50**20%, 10UF
CAP ELECT, 50V, +50%-10%, 250UF
TRANSFORMER, POWER
FUSE, PIGTAIL, 1/9A, 250V

22
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